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The gas was furnished by three revolving cylindrical furnaces, of which two were kept in operation and one in reserve. These furnaces were lined and provided with ribs for continually raising the ore and dropping it in a shower. The front end of the furnace was closed, but the cover was provided with air registers and two discharge openings for the roasted ore; the latter opened and closed automatically at each revolution of the furnace. The back end of each cylinder projected a few inches into a small dust chamber, which again was connected with a system of dust chambers. Through the roof of the small chamber, in a slanting position, entered the feed pipe of the furnace. The feeding was done by a very short screw conveyor which could be regulated. The material consisted of iron pyrites concentrates, rich in gold, from Colorado.
The dust chamber was connected with a heavy lead pipe about 4 in. in diameter and was strengthened with iron rings, to winch the pipe was fastened. The entire length of this pipe, about 150 ft., was cooled by a spray of water so that the gas was cooled before it entered the pumps. There were two double acting gas-pumps of which, however, one wan sufficient to do the work, while the other was kept in reserve. The cylinder measured 27.5 in. in diameter and the piston had a stroke of 28 in. so that each stroke furnished about 19 cu. ft. of gas. The speed had to be regulated so as to get a good roast of the concentrates, and at the same time produce as strong a gas as possible. In order to fulfill both conditions, it was found that the resulting gas could not contain more than 5 per cent, sulphur dioxide. Frequent gas tests had to be made in order to maintain this percentage. Sometimes there wan an increase in strength up to 7 pen* cent., in wh'eh cane the roasting was not satisfactory; but more frequently it dropped below 5 per cent., which canned a slower precipitation.
The pumps forced the gas through a lead lined receiver, in which a great deal of sulphuric acid condensed and had to be drawn off daily. The gas entered the tower under a heavy perforated lead cone which divided it into small bubbles. Cuprous chloride was precipitated in white crystals, while sulphuric acid wan set free. The reaction was most energetic in the beginning while the solution was neutral or contained only a small percentage of acid, became more sluggish in proportion an the percentage of acid increased, and stopped entirely when the copper contents of the liquor was reduced to 2 or 2 1/2 per cent. This remaining copper could not be reduced no matter how long the charge was kept under treatment with the gas. The acid continued to increase slowly, but the copper did not diminish. It is possible that the formation of hydrochloric acid accounts for the copper not being precipitated. The more hydrochloric acid there is formed, the more copper will remain in solution. The hydrochloric acid dissolves cuprous chloride.umps, however, were very undesirable in the subsequent operation, as they retarded the solutiontallurgy, Vol. I, p. 212. readily transferred to the smelter, where they form part of the charge for the8
